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(54) RANDOM NUMBER GENERATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain both of a high random number 
g neration speed and a high random number property by a random 
number generation device for generating hardware utilizing random 
physical phenomena. 

SOLUTION: In the random number generation device, a noise 18A 
outputted from a diode 10A is converted into digital data by an 
analog/digital(A/D) conversion mechanism 1 2A and some bits out of 

the digital data are extracted as random numbers 1 6A, 1 6B An 

inverted trigger signal generation mechanism 14 generates an inverted 
trigger signal 17A in which the appearance ratio of '0' to *V is uniform, 
an inversion mechanism 13A finds out exclusive OR between the 
signal 17A and an elemental random number 16A and the exclusive OR 
is outputted from a random number data collection part 15 as the 
random number of binary random number data 1 5a. An elemental 
random number 16B is utilized as a means of the mechanism 14, and 
when the number 16B is T, the inverted value of a just preceding 
inverted trigger signal 17A is inputted to the mechanism 13A as the 
inverted trigger signal 1 7a. 
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12Bh. ^fehy^fi#U^X^14 1 A. 14 IB 
a^x-^^h^SSl 5t;:&jgrr^ M^I330 

- Ti;?!u&mmtf2m-r^hzzt. (2) ifio 
T-ru?- ^it?)\^mmiz*tLx. 2m<?>mmm 

*1Smt. 2Ic0tM$-lifo, *ti?ti<7)%.&®m 
izAJlLX^^Zb. (3)7tn/-fy^»ia 

« 1 2 Acoa^^-r^ms 1 6 a . i6 Bcos^-r^ > 
gmmmi 3 a, 1 3B(cA^-r^s«hy^ft^-i 7 
A(i. c>3-^r<7)r^u>/. x^'^/i^^^i 2bco 

^^^ffl^l 2B^£ti^-r^^ajai 6G, 16H 

cos^^> . &mmm 13c. 1 3 d tcA^-r^^K s 
y#fi#i 7Bii. td^^r^o^- fi;?}\s$m 
««i 2Aoai*-ri*a«i 6E*«fflLrjH»LT 

[0 0 33] a^^-^^^^l 5rtt1i03OS8Sfc 
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Ji, ^^-Ka^SUKT-^k^gBl 5c0bm^-C'^ 

C0&m*fii]±.L. Lfri>%Mh>Jtfm*Tl 7A, KKN 
y#<I#l 7B£|g|lrt&**^SaiSU 6 J, 16E 
£3mL$>oZtZ\ SSUStl 6A, 1 6 Bfcit/Sftft 
3&16G, 1 6Ht. RCHJ;jr«#l 7A. 17B£ 

jmmnftmm.fr h&fcth tz*>. zmmmi 3a. i 
s&nivmmmffii 3c, i3d^t-^aa (*a 

&16A, 1 6B4>it/«SLStl 6G, 16H).Ri 
h u tffi- 5 ?- 1 7 A , 1 7 B <0^^^*t>fflgg*^«IlJ 

[00 34]3:J3, ±j*<^H2~05{ctJ(t.?>SLSi:^: 
^SW^fiKOTTIi: . KSS h 'J 1 4 Mfc V > 

tRih y #ft-S| 1 7 A. 17 B3S££j£-rS7ttf><0* 
Sl&Ji, r^-f^-KlOA, 1 OBtjiVT^o^ • 7 s 
i^/l^E&ffim 2A, 12BfSrffl^TA-H^x7 

i7IM3 0 aj, ^SUStl 6B, 16E, 16F. 
16 J, tfcOftbO^JB^Tt, USt, %t>ith2m 

1 5 aco^uas^-s^t-, mtmzmma 

tm< , «m$r 0 k 1 <7)ttJ3Sit*S:|B|^(=^-r & CI k 

t^imiztcz,. cco^-, y 7 h x rasti^g 3 

0(i, fckx.<f07nL$:<<v?>f ?D7n-b7^, 

[00 3 5] Sf,C. E9«07a-f-v-htcfi^§ii 
6 X d£, £3fch y^^fi£«8«l 4fcJ:tfRIESfl| 
1 3A-1 3DW?m>tlZ>fim&l 6A, 16B, 1 

6H, leGmoRmmmz. ^ksslsci 6a~i 6 

G 5r*!lffl-ri.ffSOtf?g3!!^|JIS<7)|*ia5-C, V 7 h <7 x 

rmzft zti>x-&2>. c\<7>t%r& , mmm&m 

.^T^L/cr-f jf- H 1 0 A, r^-o^ ■ -r >-'^;t^ 

messi 2a, nM^-mttb&i smx-m^ti 
?t, sajfci 6A^sr^*^^gp(=ai^-r^«^co^ 

[0036] -f =5r;b*>, ffi«OflHB!H««K*j^T. 

mmm&mmfrh%t>in.hmM\ 6ASrjB^&7- 

D^5AT'ii, tW!Wlfct.-t, H9W70— f-^— hfc 

im&-*&ztwx-$&. 

[0037] -tKchh. a-r , wm&.£smkw.frt>n 

^tajS:l6A (2jftVN-K?xTSL!&) g& 

[oo38]»;(:, &m<r>v~7h'y*y<,z£&%[Mmi 



SRKt&ffrtS (^f7720 2) . 
[0039] MgB&S S RtfOS-h'-y h fcfgSg-r.g./^cD 
b* -y NJggSSR n £ 0 IzWmt-t h (Xf7720 

3) „/iYiL, SR C n = 03 «iLSB£^jrf. 
[0040] SRWLSB (SR Cn = 0D ) ?r 

"o" tcommmnmnait-oxmm-tz (xf772 

04) . 

[004 1]-?-^, t'vhmmz&SLnn >?>jxy 

hLX (Xf772 0 5) , b'-y bftiiri<SR<OMSB 
ZMz.tzti*Sfr&m%. Uf772 06) L=5r* { £>, S 
ROM S B*[6](C|^-r-S»mn b'-y h- kin - 1 b'y h 
k <7>m f&WliUI*D£ k o T =31231 n b' y b figo t' y h 
<S£M#rfl> Uf7 720 7) Jfft=£, MSBHT'K 

«u dox^ yr2 0 7<o^*i*?*>o3t4,, wmz 

»HRCtett3ft*:2}i^-K<7xT&iS:k, gSSSB: 
S R iZtm S il^RK^f^f^O 2 JBV 7 b V x TSL^Ck 

S:HR^##M-r»ia (Xx-y 7*208) , Srffo. 
[0042] iiXtCiO, Sjgt^HRrttCd, tSZkt 
LT, HKOSSygtx-^^ki^gSl 5*>ii>^^&2Ji 
SUStx-^ 1 5 afclH)^, HJtfWc&BiJtttfSK , ^ 
Jt&Oi: 1 <7)tt5m*Sr»o, 2jft/N-H'7xraiS* { 

[0043] -rcOit^-KU:, V 7 h^xT^tCb'-y 

1 6 a zm&^hwmM£i$Mm±8:m.co\> <»* 

^<0s3S[1xOS*t}1l/i$ixl. . 

[0044] &L±MWLtz£oiz, *mmco&m<r>mM 

a*^«iafc:fev%T, Ot l^ai^Jt¥fc:ov>TJi^ 

t o , a&jijwsiijttos o ji , ssaj&co o 1 1 <35 

aj^Jt^coiHOA^JgcO^Tl 0-siJlT, 1%T1 0 
[0045] *^<0#mf*«y5^Hfc:i3a$tL^J^ 
[0046] <1> J-iXUb LT(0^3f-Hk, 

k, 7n-y?36£fiS8ISr3rU ^o-y ^^««*<|^ 

•r&^o-y^^j-, iuieri-D^ • fwtvgm&m 
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te^ny^CIBIfflLTnb'y h (n>l ) (Of^/l- 

t Rte h y ^A^c02fflcOA^I?r»Om«£ORte«1t 
hWMWtfm^ism ( 1 Ssgm) ±j£U isg 

mi-v tfxjjiz i m 1 1 l < « i n&T'tm l . fries, 

• t-* ^KmfflcORiiaafiOT-'-:? A7JK 1 *t 1 T» 
Wit. mmmcDKMmii'r-?AJjb%.mhVtfAJ} 

mmtmmm*&KL. m&tiz. murmur • -r 

[0047] <2> WMYV$W$*mrt-1>sm<r> 
&ir~J5)V ■ T-fOo % s b'y h £ s {I^MRIk h y 

^"fi^ss«f tia^T t= i *r i -c*» l . mm, v y #n 
^wmmmfc-t v y vxttHm* 
h wm v y #fi-^ t b51EA7j s^*- • 
oiMBWiWMit: m^j l . BtfisRte h y ^fi-f-u 9 

msLT^hmkhvum^z. ru-vtizmmvxm 
Ksm v y tfmm&immco&j} ca§ tat , i^te h 
y^*fi^^x^co«^LTv^Rteh y^fi^-sraj^ 
-r s i t sr^t -r srie h y ^#*iR««s-fiii. & 

[0048] <3> ro^5^^aStS:H?i£R«£h 

[0 04 9] <4> fffe^sr-KfcBiner^o^- 

^A^jtsgE-r&tot, luiERKhy^ft^^fri&a 
ic£*^rs t^s-as: lt 2^^s^-s -r t 
-r&-%m<2 >tm<nmiL£.imw.. 
[0050] <5> B?ie^^-KtBuier-7-o^- 

c h y tfxjjtzmm-i, z t zmit-t&mB < 1 >ie 
[ 0 0 5 1 ] < 6 > ^^tt*t6i^«iij^»aa*^ 

f77t. friEigaisc fc week h y ^fi# t asw 



!&3ft£fc-5-C2m&i:LTffi;frr!>*r'yri:. t 
[0052] CUh*9ft9HH= J: oT^rSnfcJHB^SItt 

[0053] /ofcitf, ««»«**Si: LTJi. ±^ 

[0054] 

®=5r 0 1 1 coai31it^5r|5lB#(cll^?» ^ fc * 5 T'£ . 
[0tS«®#=flri«BH] 

im2 ] 0 1 <,zm^ £ ft/cSL&£fiS.§IH<0 i ^afrW^r 
[H3] *%BBOffi<OHM<7)^©T'**SUt4^M^ 

[04 ] *&W(mcomMcoMmz-&him£j8Mm<r> 

[05104 izMw; L ^*f6BH<7)SJ?t*mS^^CT 

[06]*fljai:, C:«miSSr7E^^t^Rfeby 

[07 ] *ftW<7)--mifocr)&BX$) h SU&£fi£SIH<7># 

[08] *%BB<0ffic0HM^®T-i>^SUc^5Sgc0 
««^)-WI«-*-r«fcg:0TJ)* . 

[09] *mi<?mk£mm*v?y*7xT\ l zx'*i*> 
[»#^W] 

10A, lOB-^-fsT— 1 l-?o»?«ai 
12A. 12B-7tO/''fi''7'/«iii, 1 

3 a — 1 3 D-- gomm. 1 4 • • -sm h y ^ft^is«s 

<f> 1 5 •■•SL&T-^fc*'^ 1 5a- ^JtajR-r- 
^, 1 6A-1 6 J-JgSlSL 17A~17D-SlKh 
y^ft#, 18A, 18B-/>(X, 19-;o^fi 
2 2 2-RKhU^r«#> 3 0-V7 

h^xTSJfcdfefiggM. 3 0a-V7h')i7«M. 

i40A~i4 0B-Rtehy^ff^sfrl&S, 14 1 

A~14 1B-^6h'J#ffl/^^. 15 0-X7 

n • p^^, 1 5 i - T-f*.kfrmmmm. 1 5 
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